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ABSTRACT 
 
Background 
Anaemia remains a public health challenge, especially in developing countries because of its 
relationship to neurocognitive delays, especially among children under five. According to the 
World Health Organization (WHO) report for 1993-2005, 293.1 million children were affected 
by anaemia globally. Risk factors for anaemia that need to be examined in children include 
socio-demographic characteristics, infection with the Human Immunodeficiency virus (HIV), 
malnutrition and malaria.  
Objectives 
The objectives of the study were to estimate the prevalence of anaemia and identify the potential 
risk factors (including socio-demographic factors) among children under five years of age who 
participated in a cross-sectional survey in Uganda in 2011. 
Methods  
Data that were collected in a cross-sectional survey during 2011 in Uganda (N = 1 808) were 
analysed. Children were defined as being anaemic if their haemoglobin levels were below 11.0 
g/dl, as per the WHO definition. Cross tabulations, and ordinary and ordinal logistic regression 
analysis were the primary methods used. 
Results 
The main finding was that the prevalence of anaemia in children under five years of age was 
high, at 50.3% (95% CI: 46% - 54%). Of those with anaemia 1.6% had severe anaemia, 26.2% 
had moderate anaemia, and 22.6% had mild anaemia. From the multiple ordinary and ordinal 
logistic regression analyses, age group of the child, region, breastfeeding status of the mother, 
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use of antenatal health care facilities, household wealth index, household age group, marital 
status of household head, and literacy level of the household head were associated with 
childhood anaemia.  Children with anaemia were more likely to be younger than 24 months old, 
have had malaria, have poor nutritional status, and live in rural areas. The children were also 
more likely to be anaemic if their mothers had  a high education, and were young , and if they  
lived with a household head aged 79-95 years. They were less likely to be anaemic if they had a 
household head in one of the relatively higher wealth indices, a household head with a literacy 
level of ‘medium’, and a household head who was divorced.   
Conclusion 
Anaemia was highly prevalent among children under five years of age in Uganda in 2011. 
Several child- maternal- and household head-related risk factors were identified. Modifiable risk 
factors should be targeted in Uganda to reduce anaemia in children. Malaria and nutrition 
programmes (including iron supplementation) should be stepped up, and pregnant women and 
mothers of new born children should be encouraged to attend health care centres, including 
antenatal care facilities. Children with un-modifiable risk factors, such as living in rural or low 
GDP areas should be closely monitored for risk factors that predispose them to anaemia. 
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DEFINITIONS OF TERMS 
 
Anaemia - A state in which the number of red blood cells is low; as a result, their carrying 
capacity of oxygen is low to meet the physiological needs of the body. 
 
Cluster of differentiation 4  - A glycoprotein that is found on the surface of immune cells such 
as T-helper cells, monocytes, macrophages and dendritic cells. 
 
HIV - A virus that attacks the immune system of the human body, and which destroys the white 
cells of the human body, T helper cells, monocytes, and macrophages. 
 
Incidence - The proportion of new cases of a disease in a particular population during a given 
period. 
 
Micronutrient Deficiency A lack of nutrients in the human body such as Vitamin A, B, C, 
Riboflavin, Iron, and Folate. 
 
Malaria - An infectious disease, transmitted through mosquitos, that is caused by parasites 
which destroy red blood cells in the human body. 
 
Prevalence - The proportion of existing disease in a given population at a particular time.
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CHAPTER 1 – INTRODUCTION 
 
This chapter begins with a definition of anaemia, specifically in children under five years of age. 
The factors associated with anaemia are discussed in the background. The literature review 
describes programmes in Uganda regarding reduction of anaemia, and the prevention strategies 
for factors that are associated with anaemia. The problem statement, justification, research 
question, aim and objectives are provided. 
 
1.1 Background   
1.1.1 Definition of anaemia 
Anaemia is defined as a state in which the number of red blood cells is low; as a result, their 
oxygen carrying capacity is too low to meet the physiological needs of the body.
1
  All human 
body cells depend on oxygen for life. According to the World Health Organization (WHO), 
children aged 0-59 months are considered to be anaemic when their haemoglobin levels are 
below 11.0 g/dl and, adults are anaemic when their haemoglobin levels are less than  13.5 g/dl 
(for men) or  less than 12.0 g/dl (for females).
2
 In children, anaemia can cause severe conditions 
that include cognitive impairment, motor development and stunting. Some of the primary areas 
affected during neurocognitive impairment include attention, speech, memory, difficulty in 
speaking, visual problems and various executive functions.
2
 Other conditions that also develop 
due to prolonged neurocognitive impairment include seizures, prolonged coma, hypoglycaemia, 
and cerebrospinal fluid tumour necrosis at the time of cerebral malarial anaemia.
3, 4
 Morbidity 
from infectious diseases is also increased in  anaemic children.
3
 One of the reasons is that 
anaemia destroys the immune mechanism and therefore it is associated with  increased morbidity 
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rates.
5
 However, because of its insidious nature, mild to moderate anaemia remains untreated and 
undiagnosed for a certain period of time by health care workers, which can  also  result in 
increased infectious disease rates among anaemic children.
6
  There are several adverse outcomes 
associated with for anaemia in children under five years of age, but cognitive impairment is the 
most common one.
7
  
 
1.1.2 Causes of anaemia 
There are several causes of anaemia but, in children, the most common cause is iron deficiency. 
Children who suffer from iron deficiency anaemia during the first two years of life have poor 
cognitive development and, consequently, poor school performance and poor work performance 
later in life.
8, 9
 Iron is a major component for haemoglobin. It functions mainly to transport 
oxygen and it is also essential for cell growth and differentiation.
10
 According to worldwide 
figures, 50% of notified anaemia cases are due to iron deficiency, but the percentage may vary 
according to the population and geographical location.
6, 11
 Anaemia is also caused by 
deficiencies in other micronutrients, such as folate, riboflavin, and vitamins A and B12.
12, 13
 
Acute and chronic diseases, such as malaria, tuberculosis, cancer, and HIV are important causes 
of anaemia.
12, 13
 In developing countries, many infectious diseases lead to anaemia, such as 
malaria, HIV, tuberculosis, diarrhoea, and Helminthic infections.
14
 Anaemia can also be due to 
inherited genetic disorders which result in the destruction of red blood cells, such as sickle cell 
disease and haemoglobinopathies.
12, 13
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1.1.3 Global prevalence of anaemia in children 
Anaemia in children remains a public health challenge, particularly in developing countries. 
According to the WHO report for 1993-2005,  293.1 million children were affected by childhood 
anaemia, globally.
7
 In  a 2011 WHO report,  it was estimated  that 800 million children and 
women had anaemia.
15
 Approximately 50% of  pre-school children and pregnant women suffer 
from anaemia in developing countries, compared to 30-40% in developed countries.
16
 Anaemia 
is a significant predictor of morbidity and mortality in sub-Saharan Africa where prevalence 
ranges from 21.1% to 64.4%.
14, 17-19
 According to the WHO report for 1993-2005, it was 
estimated that 28.5% children living in sub-Saharan Africa had anaemia.
7
 The highest prevalence 
of anaemia in sub-Saharan Africa is found among pre-school children (67.6% ~ 83.5 million 
children), and pregnant women (57.1%).
3
  Approximately 75% of children under the age of five 
years have anaemia in East Africa,
20
 where the prevalence among all individuals has been 
estimated to be  between 44% and 76%.
20
  
 
1.1.4 Prevalence of anaemia in children in Uganda 
Anaemia alone affects over 50% of  individuals of the Ugandan population.
15
 The 2001 Uganda 
Demographic and Health Survey (UDHS)  found that 64% of children under five years of age 
were affected by  anaemia.
21
 An increase was  seen in the 2006 UDHS , where the prevalence 
was 73%.
22
 The figure dropped again  in the 2011 UDHS  when 49% of the children were 
considered to be anaemic.
23
 According to the recent 2016 UDHS, the prevalence of anaemia was 
53%.
24
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Anaemia was one of the most common causes of case morbidity in Uganda 2002 for children, 
when  2.3% of the burden of the disease was recorded as due to anaemia.
25
 Diarrhoea and 
malnutrition were the second most common causes of case morbidity and mortality among 
children under five as reported  by the WHO report  in 2002.
26
 
 
1.1.5 Anaemia due to malaria 
In malaria endemic regions, malaria is one of  the most common causes of anaemia.
7, 27
 Among 
children, malaria-associated anaemia is one of the major contributors to morbidity and 
mortality.
28, 29
 
 
There is a chance of developing anaemia due to asymptomatic low-density parasitaemia if there 
is ineffective treatment for malaria parasitaemia, or if it persists too long in the human body.
30, 31
 
Malaria causes destruction of erythrocytes due to parasites, resulting in malarial anaemia.
32
 In 
the malarial endemic regions of sub-Saharan Africa, all four parasites of malaria exist in the 
country, but 90% of the disease develops due to Plasmodium falciparum strains that  play a 
pivotal role in the development of severe anaemia.
33
 In 2001, Plasmodium falciparum malaria 
parasitaemia was notified as the most common cause of malarial anaemia.
34-37
 In 2008, it was 
reported that most children were repeatedly infected with Plasmodium falciparum parasite in 
sub-Saharan Africa, and subsequently developed anaemia.
38
 It is estimated that, every year, half 
a million children die due to severe malarial anaemia in Africa.
38,
 
39
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During the first year of life, the prevalence of anaemia increases with age in developing 
countries. The malarial anaemia burden increases during the second half of the first year of life 
when there is a complete loss of maternal antibodies and fetal haemoglobin.
40, 41
 
 
Malaria is  considered as endemic in Uganda and in more than  90% of  countries  in sub-
Saharan Africa. 
42-44
Severe anaemia, defined as a  haemoglobin level below 8 g/dl,  is one of the 
primary manifestations of complicated malaria disease.
45, 46
 Both malaria and anaemia cause  
morbidity and mortality that contribute to the burden of illness in Uganda.
15, 47
 A report from the 
National Malaria Control Programme (NMCP) has shown that   malaria cases alone contribute 
30 to 50% to the burden of anaemia among outpatients.
42
 In comparison, those who are admitted 
to hospitals contribute 15 to 20% to the malarial anaemia disease burden in Uganda.
42
 A report in 
2014 by the NMCP showed that  20% of deaths occur among children under five and  pregnant 
women due to malarial anaemia disease.
42
 
 
Cumulative prevalence of malaria was reported to be 19% in the 2014 Malaria Indicator Survey 
(MIS) among children under five years of age; a significant decrease of  23%  from the 2009 
MIS in which the prevalence was estimated at 42%.
48
 In the 2009 MIS, severe malarial anaemia 
prevalence was reported to be around 10% in children under five years of age; dropping to 5% in 
the 2014 survey.
48
 
 
According to the 2006 UDHS data, the incidence of mortality due to all causes was 137 deaths 
per 100 000 for children under five years of age. Malaria-related anaemia mortality contributed 
5.6% in the same year. In the same survey, the mortality rates  for children aged four to six years, 
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and  pregnant women during their first pregnancy, were 16%  and 6%, respectively.
49
 In 2009, 
44.5% children were found with malaria parasitaemia, but this figure dropped to 20% in 2014.
48
  
 
1.1.6 Anaemia due to HIV 
In Human Immune Deficiency Virus (HIV) infection, anaemia remains one of the most common 
haematological complications, and  has a substantial effect on  quality of life, mainly associated 
with  clinical outcomes.
50
 A study  published in 2001 showed  that 90% of  adults and children 
infected with HIV develop anaemia.
51
 
 
The causes of anaemia in HIV-infected patients are multifactorial in nature and include chronic 
diseases, opportunistic infections, drugs, and nutritional deficiencies.
51
 The mechanism of 
anaemia in HIV infection mainly involves the destruction of red blood cells, reduction in the 
production of red blood cells and, eventually, blood loss.
51-54
 Any of these abnormalities has a 
direct or indirect effect on HIV infection, opportunistic infections and toxicity of therapeutic 
agents.
55
 
 
Acquired immune deficiency syndrome (AIDS) is a significant predictor of anaemia. Many 
studies have shown that, as the level of haemoglobin decreases, the progression of HIV disease 
increases.
52
 Low levels of haemoglobin are associated with poor outcomes, especially in AIDS 
patients.
50, 56-58
 
 
The prevalence of anaemia in HIV-infected children depends on multilevel factors, such as stage 
of HIV disease, age, ethnicity, concurrent illness, and the definition of anaemia used.  
 7 
 
Research has shown that, as HIV disease progresses, the prevalence and severity of anaemia 
increases.
59
 One of the main reasons for high prevalence of anaemia in HIV-infected children in 
developing countries is due to iron deficiency anaemia which is related to low socioeconomic 
status.
60, 61
 
 
Mortality is mainly associated with moderate and severe anaemia and is seen in both adult and 
paediatric HIV patients.
52
  HIV-associated anaemia decreases quality of life, increases mortality, 
and has a significant effect on important markers such as cluster of differentiation 4 (CD4) cells 
and viral load.
52, 57, 62
 
 
Moderate to severe anaemic cases were seen in 2002 among HIV-infected children who were 
hospitalized in Uganda. These children also had comorbidities, such as tuberculosis and malaria 
infection, and height for age Z score <2. However, these conditions were only seen among 
children younger than three years who were not on highly active antiretroviral therapy 
(HAART).
63
 
 
Since the beginning of HAART, the epidemiology of anaemia  has changed  among HIV-
infected patients.
52
 HAART is very effective in the treatment of anaemia in HIV infection. 
Studies have shown that recovery from anaemia is significantly improved over  time among 
HIV-infected patients on HAART.
64
 In Uganda, many HIV-infected children are now receiving 
HAART from 6 months to 12 years of age, but we do not know the prevalence of, and factors 
associated with, anaemia among HIV-infected children. 
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1.1.7 Anaemia due to nutritional factors 
Malnutrition remains a challenge in developing countries, especially among young children and 
women of reproductive age.
65
 Malnourished women often give birth prematurely and tend to 
delivered underweight babies.
66
 Their babies are more likely to die or are at high risk of 
suboptimal growth and development.
66
 Ill health and undernutrition are passed from generation 
to generation, and morbidity and mortality occur among those who are severely malnourished. 
Underweight babies and individuals who are mild or moderately malnourished contribute to the  
burden of the disease in developing countries.
67
 
 
Globally, one of the most common nutritional disorders is micronutrient deficiency. Iron and 
iodine deficiency are a  world-wide problem among children under five and women of 
reproductive age,
68, 69
 resulting in anaemia-related nutritional disorder. A lack of iron stores in 
the human body due to iron deficiency  causes anaemia.
61
 There are multilevel causes of iron 
deficiency anaemia, but the main one is poor diet and breastfeeding discontinued within the first 
two years of life. 
70
 Iron is three times more effectively absorbed in breast milk than in cow’s 
milk. Breast milk is therefore  a sufficient source of iron for  infants in the first 4-6 months of 
life.
71, 72
 Mothers who give cow’s milk to their infants during the first year of life may put them 
at risk of developing iron deficiency anaemia in early infancy.  
 
The causes of nutritional anaemia are mainly deficiencies in folate, protein, copper, cobalt, zinc, 
Vitamins A, E, B2, B6 and B12, and ascorbic acid
73, 74
 which play pivotal roles in the 
metabolism of haemoglobin.
75
 An inadequate  intake of animal foods can cause vitamin B12 
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deficiency which can result in the development of megaloblastic anaemia which can  further 
affect the haemoglobin level in the human body.
76
 
 
Globally, approximately 3.5 billion people suffer from iron deficiency anaemia.
77
 In developing 
countries, 33% of men, 44% of women, 42% of pre-school children, and 53% of school-aged 
children suffer from iron deficiency anaemia. Asia and Africa have the highest prevalences of 
iron deficiency anaemia in the world.
68
 In developing countries, the main cause of anaemia is 
low bioavailability of iron from plant-based diets. As a result, inadequate  iron intake and limited 
intake of iron fortified foods lead to serious complications in children, such as neurological 
impairment, and growth and developmental retardation, which might not be reversible.
78
 
Iron deficiency anaemia decreases the immune level of the human body. However, some studies 
have  shown  that  taking  excessive amounts of iron supplements  leads to infectious diseases.
79
 
Iron deficiency anaemia is one of the factors responsible for 841 000 maternal and perinatal 
deaths per year. It was the direct cause of death of 134 000 young children, annually, in a study 
by Stoltzfus et al. published in 2004.
80
  
 
Malnutrition is one of the main causative factors for mortality in young children under five years 
of age in Uganda.
81
 According to the 2011 UDHS, 30% of households were considered to be 
food insecure; thus, chronic undernutrition in children remains a serious issue.
81
 In 2011 and 
2012 it was reported that 60% of deaths in children were due to nutritional problems.
81
 In 
Uganda, anaemia in women and children is highly prevalent because of micronutrient deficiency, 
including vitamin A, and iron deficiency.
82
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1.2 Literature review  
Several studies have shown a high prevalence of anaemia in Uganda but reported prevalences 
differ. In 1989,  Karaire et al. reported that 62% of healthy children attending the young 
childrens clinic at Mulago hospital had severe anaemia.
83
 Some years later, in 2003, a lower 
prevalence was reported  (21.4%)  by  Nakiboneka et al. (2003). 
84
  In 2006, the prevalence of 
anaemia in children under five years old in Uganda was reported to have increased again, to 
72%.
85
 In late 2009, the MIS documented that the prevalence of anaemia was 60% in children 
younger than five years.
86
  
 
1.2.1 Anaemia and malaria 
Global burden of malaria   
According to the WHO, 214 million cases of malaria are reported globally. Around 438 000 
malaria deaths were recorded globally in 2015, of which 90% occurred in Africa.
87
 
Approximately 306 000 deaths due to malaria in children under  five were documented by the 
WHO  in 2015; 292 000 children died due to malaria disease before reaching their fifth birthday 
in Africa.
87
 
 
Malaria in Uganda 
A high malaria transmission was reported in Uganda during 2011 and the country ranked at 
number three in malaria mortality in sub-Saharan Africa.
23
  Malaria is one of the leading causes 
of death among children under five years of age and the number one  illness among adults in 
Uganda.
88
 It causes enduring and debilitating suffering that affects daily life. Among children, it 
 11 
 
affects school performance and attendance. In adults, it results in decreased work performance 
and increased household poverty.
89
  
 
Malaria is thought to be the primary causes of severe anaemia in 50% of  individuals living in 
high transmission areas.
90
 Malaria disease is stable in approximately 95% of  Ugandans; more 
than 90% of malaria infections are reported to be due to plasmodium falciparum.
91
 Plasmodium 
falciparum contributes to the development of severe malarial anaemia through several 
mechanisms, including direct destruction of both parasitized and un-parasitized red blood cells 
and dyserythropoiesis. Malaria also contributes to iron deficiency anaemia during acute episodes 
of the disease.
92
 
 
The role of malaria in the development of anaemia in malaria endemic areas, and the incidence 
and age patterns of anaemia disease are strongly dependent on the transmission of the falciparum 
parasites.
93
 Transmission of the parasite is extensively seen during the rainy season. Severe 
anaemia is one of the most common complications among mothers and children with malaria. 
 
Generally, the average age of children who present  with severe malaria anaemia is around 1.8 
years.
94
 The degree of the anaemia depends on the transmission of the parasites among mother 
and children. 
95
 
 
The WHO reported  that 90% of the Ugandan population is living in the high transmission areas 
of malaria.
96
 The epidemiology of malaria varies according to the setting, but high transmission 
has been recorded in Uganda among  people who live in high endemic areas.
97
  The WHO 2012 
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data revealed that Uganda was ranked fourth in the world for the number of malaria-associated 
morbidity cases, and  sixth for malaria-associated deaths.
96
  
 
Uganda has enhanced its disease control prevention facilities during the past few decades. There 
was a substantial increase in ownership of insecticide-treated nets (ITNs) per household, from 
16% in 2006 to 60% in 2011.
22, 23
 In contrast to this,  indoor residual spraying (IRS) coverage 
remains low at 6-7%.
22, 23
 Despite these malaria control efforts, malaria remains a problem in 
Uganda.
98
 
 
There are a number of malaria control activities in Uganda which are monitored by cross-
sectional surveys. These include the Demographic Health Survey which has been conducted 
every five years since 2001, and the MIS conducted in 2009 and 2014-15. The main aim of these 
surveys was to estimate the coverage of malaria control interventions. For the measurement of 
malaria endemicity and the intensity of transmission, annual entomological inoculation rates are 
considered as a gold standard measure, but this is physically demanding work and the rates are 
therefore  rarely measured.
99
  
 
The Ugandan  government explicitly supports malaria control programmes, and international 
funding is also available. Nevertheless, very few health indicators are available to control 
malarial anaemia in the country. Despite  this,  due to the recent scale-up of control strategies for 
malarial disease, there is a high chance of reducing anaemia prevalence if all other factors 
associated with anaemia are controlled.
100
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Programmes in Uganda to control malaria 
The Roll Back Malaria (RBM) programme was first initiated by the WHO in 1998 to monitor 
malaria disease internationally. Its main aim was to halve the 2000 malaria morbidity and 
mortality rates by 2010, and to further reduce the burden of disease by 50% by 2015. The 
initiative of the RBM in Uganda is a framework addressing the control activities for malaria in 
the country. The primary objective of this initiation is for every pregnant women and child under 
five years of age to have access to ITNs, for protection against malaria. The second objective is 
to have prompt and effective treatment for malaria available within 24 hours of onset of illness. 
The third objective is that every pregnant woman should have access to intermittent preventive 
treatment (IPT). 
 
A further plan to control malaria in a sustainable manner is the Uganda Malaria Control Strategic 
Plan (UMCSP) 2005-2010. The project supports the five-year health sector strategic plan which 
is part of the Poverty Eradication Action Plan (PEAP). Malaria remains a high level public health 
problem and poverty issue in the PEAP. The UMCSP plan was built entirely on the basis of  the 
last five-year performance review. The PEAP highlighted several interventions to control 
malaria, and to remove the taxes on mosquito nets and insecticides. Last but not least, the 
UMCSP plan also launched a home-based treatment programme to eliminate malaria. 
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1.2.2 Anaemia and HIV 
Global burden of HIV in children 
According to the recent 2015 estimate that 36.7 million people were living with HIV globally, 
including 1.8 million children, the global HIV prevalence is 0.8%.
101
 Approximately 2.1 million 
new HIV infections were reported in 2015, of which 150 000 were in children.  Most of the 
children were living in sub-Saharan Africa and became infected from their HIV-positive mothers 
during pregnancy or breastfeeding.
102
 
 
HIV/AIDS in Uganda 
HIV prevalence in Uganda  increased from  6.4% in 2004 to 7.3% in 2011 in those mother aged 
15-49 years.
103
 From  2013 to 2015, the number of people living with HIV/AIDS increased from 
1.4 million to 1.5 million.
103
  A seroprevalence of 6.5% was reported among children under five 
years who attended an outpatient clinic at Mulago Hospital in Uganda in 2003.
104
 According to a 
2003  estimate, approximately 84 000 children aged 14 years and younger were living with HIV 
in Uganda.
105
 
 
Anaemia rates in HIV-infected children have been reported to be very high. For example, Clark 
et al.(2002) reported a prevalence of anaemia of 91.7% among of HIV-infected children aged 9-
36 months; the prevalence of moderate to severe anaemia was 35.1%.
63
 
 
Totin et al.(2002), in a study on the prevalence of anaemia in Uganda among HIV-infected and 
non-HIV-infected children, found  that 44.3% of HIV-infected children had iron deficiency 
anaemia. They found no  difference in the prevalence of anaemia among HIV positive and HIV 
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negative children (both were 44.3%). He concluded that it is not clear that HIV infection causes 
anaemia, and that further research is needed to identify factors that are associated with anaemia 
in HIV-infected children in Uganda. 
 
One of the most conclusive reasons for the high prevalence of anaemia among HIV positive  
children and their mothers is  iron deficiency that is compounded by low socioeconomic 
status.
106, 107
 HIV infection has been strongly associated with anaemia. The use of HAART 
among mothers during pregnancy will significantly prevent the transmission of HIV to the fetus. 
This could reduce the burden of anaemia disease among children in populations in which 
seroprevalence of HIV is high.
108
 
 
A more specific and detailed clinical history ,family history about HIV ,drug history and a 
physical exam should be recorded for both mother and child  to evaluate  treatable causes of risk 
factors for anaemia.
52
 Clinical and immunological staging also need to be indicated because 
severe anaemia is associated with advancing HIV disease.
62
 
 
National strategies to prevent HIV in Uganda 
The first strategy is to initiate awareness to ensure that no baby is born with HIV. Therefore, all 
pregnant women should visit antenatal care facilities as soon as they have missed two menstrual 
periods. It is the duty of the antenatal carer to test every pregnant woman for HIV; if any woman 
is HIV positive, immediate treatment should be provided, according to the guidelines suggested 
by the Ugandan Ministry of Health. The objective of the treatment is to take care of the mother’s 
health and to protect the child against HIV. 
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A second strategy is for the youth (both in and out of school) to take responsibility for prevention 
of HIV. They need avoid risky behaviour to remain free of HIV infection and to ensure that they 
protect others from infection, as well as to provide care and support to those who are infected. It 
is also the duty of parents, teachers, local councillors, and religious leaders to guide and instruct 
the youth to avoid risky behaviours that expose to them to HIV. 
 
A third strategy is for adults to be frequently tested for HIV so that they know their status. All 
adults should practice, safe sex by using condom and accessing free male circumcision. Those 
who test HIV positive should immediately access treatment such as HAART. Recent research in 
Uganda showed that 89% of new infections occur among adults due to risky behaviours and in 
those who engage with multiple sexual partners. In contrast to this, 10% of  HIV infections are 
transmitted from parents to newborns.
109
 
110
 
 
A fourth strategy should involve all political and religious leaders. It is their duty to send a clear 
messages to the public regarding HIV testing, including testing as a part of pre-marriage 
counseling.  
 
1.2.3 Anaemia and malnutrition 
The global situation of malnutrition 
According to the recent UNICEF report on malnutrition (May 2017), half of the global deaths in 
children under five years of age were attributable to malnutrition. Approximately 3 million 
young children unnecessarily lost their lives because they were malnourished.
111
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One of the consequences of malnutrition is stunted growth. According to statistics from the 2015 
UNICEF report,
112
 23.2% of children under five years had stunted growth worldwide. This figure 
is lower than that reported in 1990 when the rate of stunting was 39.6%. The number of children 
with stunting fell from 255 million to 156 million. According to the 2015 report, two out of four 
children in South Asia, and one out of  three children in sub-Saharan Africa are stunted.
112
  
Although the number of stunted children decreased globally from 1990 to 2015, in West and 
Central Africa the number increased, from 19.9 million to 28.3 million.
111
  
 
Other consequences of malnutrition are overweight and obesity. Globally, approximately 42 
million children under five years of age were overweight in 2015; a significant increase from 31 
million in 2000.
113
  
 
The increasing figures for stunting and overweight are of serious concern for West and Central 
Africa where health resources are not well equipped to manage these conditions, or to control the 
consequences of the growing burden of malnutrition. 
113
 
 
Micronutrient deficiency is another consequence of malnutrition. The highest rates of Vitamin A 
deficiency were noted in 2010 in sub-Saharan Africa and South Asia, viz. 48% and 44%, 
respectively.
114
 
 
Malnutrition in Uganda 
In 2012, the population of children under five years in Uganda was 6.5 million. According to the 
Uganda Demographic Health Survey of 2011,
23
  the prevalence of stunted children under five 
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years was 33%.  This was 5% less than the 38% prevalence reported in the 2005-06 survey.
81
 In 
2005-2006, the prevalence of underweight children was 16%; in 2011, this figure dropped by 
2%, to 14%.
82
 
 
In 2000-01, 64% of children under five years of age and 30% of women of reproductive age (15-
49 years) had iron deficiency anaemia in Uganda.
115
 Iron deficiency anaemia affects about three-
quarters of children age 6-59 months and half of women of reproductive age in Uganda.
116
 In 
2003, a prevalence of anaemia of 65% was estimated among postpartum women in a study 
conducted in Tororo district in Eastern Uganda.
19
 According to the 2002 Ugandan Ministry of 
Health anaemia policy, an estimated 30% of maternal deaths were due to anaemia.
117
 
 
The indicators of malnutrition in children under five years of age and women of reproductive age 
in Uganda have shown worsening trends over the past 15 years. In 1995, the prevalence of 
stunting was 45% in children under five years.
118
  There was only a small decline (to 39%) in the 
prevalence after 10 years (UDHS, 2006). An estimated 2.3 million children are still 
malnourished today in Uganda. 
 
Approximately 60% of the underlying causes of death are due to malnutrition; 25% of infant and 
maternal deaths in Uganda are caused by malnutrition (USAID, 2014). 
116
 One out of five young 
children and women of reproductive age in Uganda suffer from vitamin A deficiency which can 
lead to serious illness and mortality.
116
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There are very few studies on nutritional deficiencies in Uganda.  In 1994, Bakaki reported that 
18% of children aged three months to 13 years had iron deficiency anaemia in rural areas of 
eastern Uganda.
119
 In 2003, 16% of children were found to have iron deficiency anaemia in the 
urban slums of Kampala.
120
 
 
One of the most common micronutrient deficiencies in the world is iron. Due to low stores of 
iron among children, iron deficiency anaemia is common around the growth period, especially 
between the ages of 6 and 24 months, and particularly when birth weight is low. 
121
 
 
Approximately 75% of iron stores in the haemoglobin and the tissues of newborn infants. A few 
studies have shown that children with iron deficiency anaemia are more like to develop severe 
malarial anaemia;
121
 therefore iron supplementation can improve the haematological status 
among mothers and their children.
121-123
 However, iron supplementation also provides the 
parasites with the iron they require to develop, thus it may increase the chances of mothers and 
children getting malaria.
124, 125
 
 
National strategies to prevent malnutrition in Uganda 
One of the objectives of the Uganda Nutrition Action Plan (UNAP) is to ensure that all 
Ugandans are well nourished and live healthy and productive lives. Nutritional problems can be 
achieved, for example, by women of reproductive ages receiving good nutrition while they are 
pregnant. Women should be enabled to nourish their children from the time of conception to the 
time of weaning. These women should, in addition, receive adequate treatment from well-
resourced health care facilities to properly feed and take care of their children to ensure that they 
 20 
 
grow into healthy adults. It is particularly important to provide all nutritional needs of young 
children until to their second birthdays.  
 
1.3 Problem statement 
Anaemia remains a serious public health issue for developing countries such as Uganda. 
Children often do not get diagnosed and treated properly because of poor health services. 
Uganda is a low income country, with problems of nutritional deficiencies, HIV and malaria, all 
of which are associated with anaemia in children.  
 
The consequences of anaemia include poor school performance, increased susceptibility to 
infections, lowered resistance to the disease, cognitive impairment,  poor physical growth, low 
work capacity, and poor social and economic development. All of these are worsened by chronic 
diseases associated with child anaemia. 
 
The prevalence of anaemia is substantially higher among HIV-infected children. 
126
 A study in 
2002 found 90.9% of HIV-infected infants in Uganda to be anaemic compared to 76.9% of HIV 
negative infants.
126
 Blood transfusion, a treatment for severe anaemia, is not feasible when HIV 
prevalence rates are high, regardless of the high costs to patient’s family as well and the health 
system.
127
  
 
In Uganda, the prevalence of anaemia is high among children and women because of 
micronutrient deficiency. There is a lack of knowledge regarding the risk factors that are 
associated with anaemia in children infected with comorbidities, such as HIV. Ahmad et al. 
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identified risk factors associated with iron deficiency anaemia, and their associations with weight 
and height;
128
  other studies addressed anaemia and  factors that were associated with children 
under five in developing countries. For this reason, there is a need for good clinical management 
and prevention strategies to control comorbidities, and thus reduce the incidence of anaemia. 
 
1.4 Justification 
Anaemia contributes significantly to the burden of disease among young children in Uganda. In 
malaria endemic areas, risk factors associated with anaemia in children have not been well 
documented. Data were collected in a survey that was designed to investigate the prevalence of 
anaemia in women and children in Uganda in 2011. The opportunity arose to analyse the data to 
estimate the prevalence of anaemia in children younger than five years of age in Uganda, and to 
identify risk factors associated with anaemia in this group. 
 
1.5 Aim 
To estimate the prevalence of anaemia in children under five years old in Uganda 2011 and to 
identify the associated risk factors. 
 
1.6 Objectives 
1. To estimate the prevalence of anaemia among children under five years old in Uganda in 
2011, using existing survey data. 
2. To compare the socio-demographic and other characteristics of anaemic and non-anaemic 
children under five years of age.  
3. To determine risk factors for anaemia, including malaria. 
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CHAPTER 2 - METHODS  
 
This section describes the methods used in the study, including the statistical analyses. The 
description of the procedures includes checking the validity of the results.  
 
2.1 Study design 
This was a cross-sectional quantitative secondary analysis of data collected from mothers and 
household heads about children under the age of five. 
 
2.2 Study area/site 
Uganda is located in East Africa. It is a landlocked country bordering Kenya to the east, 
Tanzania to the south, Rwanda to the south west, the Democratic Republic of Congo to the west, 
and South Sudan to the north (Figure 2.1). The country has an area of 241 039 square kilometers 
and is divided into 112 districts. It has a favourable climate because of its high altitude. The 
Central, Eastern and Western parts of the country have two rainy seasons per year, high rainfall 
from March through May and light rainfall from September to December. The survey from 
which the data for this study were obtained was conducted in 10 urban and rural regions: 
Kampala, Central 1, Central 2, East Central, Eastern, North, West Nile, Karamoja, and Western 
and Southwest. 
 
2.3 Study population  
The UDHS was a household cross-sectional survey conducted to capture information about 
children from their mothers and from household heads. The study population comprised all 
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children under five years of age who participated in the 2011 UDHS, and whose haemoglobin 
levels were tested (N = 2 214).  
 
 
Figure 2.1 Map showing Uganda regions
129
 
 
2.4 Data collection and data collection tools 
The data for this study were extracted from the Demographic Health Survey (DHS) website. 
Cluster sampling was done in two stages: 404 enumeration areas were selected in the first stage 
for the 2009/10 Uganda Household national survey. In second stage, households in each cluster 
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were selected from a complete listing of households, which was updated before the survey. 
Information regarding the 2 214 children, for whom anaemia status was tested, was collected 
from a total of 7 878 mothers and household heads during the door-to-door UDHS cross-
sectional survey in 2011, using questionnaires which stayed a night before the survey in the 
house. 
  
Questionnaires were based on the 2009 MIS and questions used in the 2006 UDHS. Data 
collected included demographic information about all household members, possession and use of 
mosquito bed nets, nutrition and HIV status. Each mother was asked about her age and level of 
education, preventive treatment for malaria, history of pregnancy, and details about children less 
than five years old, including recent history of fever, and current use and cost of anti-malarial 
treatment.  
 
Clinical tests were conducted on all children younger than five years, using rapid diagnostic tests 
for malaria, finger prick blood samples to check haemoglobin levels, and thick and thin blood 
smears for malarial parasites. 
 
2.5 Study variables 
The outcome variable for this analysis was anaemia. The explanatory variables, listed in Table 
2.1, were grouped into child factors, maternal factors, antenatal care factors, and household 
factors. These were evaluated as risk factors associated with anaemia. 
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The independent variables included demographic, socio-economic and malaria-related 
characteristics, such as sex, age, type of residence, socioeconomic status, wealth index, 
nutritional status, malaria status and severity, use of insecticidal sprays to treat mosquito nets, 
and concurrent illnesses. HIV was excluded as the information was not provided in the dataset 
provided by the DHS gatekeeper. 
 
Table 2.1 Variables included in the analysis, by objective   
Objective Relevant variables 
To estimate the prevalence of 
anaemia among children under five 
years old in Uganda in 2011, using 
existing survey data 
No. of children with anaemia 
Total no. in study population 
To compare the sociodemographic 
and other characteristics of anaemic 
and non-anaemic children under five 
years of age 
Child’s age, sex, type of residence,  region,  mosquito 
bed net use and type, malaria, anaemia status and 
severity, nutritional status 
Maternal age, type of residence, region, education, 
religion, currently breastfeeding status, current 
illnesses, smoking status, and use of iron 
supplements. 
Antenatal care variables: type of health care facility  
Household use of mosquito bed nets, wealth index, 
education, age, literacy, sex, education, and marital 
status 
To determine risk factors for anaemia 
including malaria 
As for objective 2 
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2.6 Data quality control/management 
The total number of observations in the dataset obtained from the DHS website was 7 878. The 
total number of children under the age of five years who were included in the UDHS 2011, and 
for whom anaemia was tested was 2 214. All children for whom the anaemia result was not 
valid, i.e. “unknown anaemia status” (N=406), were excluded, leaving 1 808 observations for 
secondary data analysis. During data quality control, duplicates were checked by using the 
command ‘duplicate report’ in STATA version 13 (no duplicates were found). Data were also 
checked for vailidity and, if not valid, they were set to missing, using the ‘generate missing 
values’ command in STATA.  
 
Two new variables were generated:  
1. Malaria: coded as 1 for those with a positive malaria diagonosis, and 2 for those with a 
negative malaria diagnosis. 
2. Nutritional status: coded as 1 (good nutritional status) for those who were fed bananas or 
yoghurt, and 2 (poor nutrional status) for those who were not fed any of these foods. 
 
Literacy levels  were  categorized as 1 for “zero” (head of the household cannot read at all); 2 for  
“low” (head of the household can read a part of sentence);  3 for “medium” (head of the 
household can read an entire sentence);  and 4 for  “high” (head of the household did not require 
any card with the required language).   
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2.7 Statistical analysis 
All statistical analyses were conducted using STATA version 13.  
 
Descriptive statistics 
Frequencies (n) and percentages (%) were used to describe categorical variables. Pearson’s chi-
square test was used to investigate statistical associations of factors with anaemia. 
 
Inferential statistics 
The Pearson’s chi-square test was used for dichotomous outcomes (e.g. anaemia: yes or no). 
Univariate and multiple logistic regression analyses were carried out to identify which factors 
were associated with anaemia. Ordinal logistic regression analysis was conducted for the ordered 
categorical outcome variables, such as the severity of anaemia (mild, moderate or severe). 
Unadjusted and adjusted odds ratios were calculated to identify risk factors associated with 
anaemia in children under five years of age. 
 
Univariate analysis was conducted, after which multiple logistic regression models were fitted. 
For the univariate analysis, the level of the significance was set at 0.20. If any explanatory 
variable was not associated with anaemia (p-value > 0.20), it was excluded from the further 
regression analysis. In the final multiple logistic regression model, the p-value was set at 0.05. 
Confounding was restricted by fitting the multivariable logistic regression model at the 5% 
significance level.  
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2.8 Data limitations 
In the original UDHS from which the data were obtained, data that could be used to diagnose 
iron deficiency, such as serum iron ferritin and total iron binding capacity, were not collected 
due to budget constraints. Similarly, information about other factors associated with anaemia, 
such as Vitamin B12 and folic acids, and auto-immune diseases, were was not collected. HIV 
status of the children could not be included in the analysis as this was not provided in the data 
obtained from the UDHS.  
 
2.9 Ethical considerations 
Informed consent to participate in the UDHS was obtained from the children’s caregivers. Ethics 
approval for the overall survey was obtained from the local Ugandan Ethics Committee. The data 
obtained from the DHS gatekeeper contained no identifying information to ensure 
confidentiality.  For the secondary data analysis of the UDHS, ethics clearance was obtained 
from the Human Research Ethics Committee, University of the Witwatersrand (Appendix 2).  
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CHAPTER 3 - RESULTS 
 
This chapter presents the results of the statistical analyses of the data obtained from the 
Demographic Health Survey (DHS) gatekeeper for UDHS 2011. The study population is 
described, followed by the prevalence of anaemia in children. The socio-demographic 
characteristics of anaemic and non-anaemic children under the age of five years are compared, 
and the risk factors associated with anaemia are presented. 
 
3.1 Description of the study participants 
The study participants included in this analysis comprised 1 808 children under five years of age. 
Table 3.1 shows the socio-demographic characteristics by severity of anaemia among the 
children. About half of the children had anaemia (50.3%); in a few cases (1.6%) it was severe, 
but much higher (and similar) proportions of children had moderate or mild anaemia (26.2% and 
22.6%, respectively). Of those with anaemia, most were in the 13-24 months age group (30.5%). 
Overall, the proportions of male and female children with anaemia were similar, but there was a 
higher proportion of female than male children with severe anaemia (64.9% and 35.1%, 
respectively). Most of the affected children lived in rural areas (83.2%). Of those with anaemia, 
52.3% had malaria. Although more children with anaemia had slept under a net (ITN treated or 
not) the preceding night, the proportion who had not was still relatively high (43.8%).  Of all the 
children in the study, most lived in the Eastern region of the country (20.2%); the fewest lived in 
Karamoja (3.8%). More children with anaemia were classified as having poor than good 
nutritional status (59.7% and 40.3%, respectively). 
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Table 3. 1 Socio-demographic characteristics of children under five years of age in Uganda, 
by severity of anaemia, 2011  
 
characteristic 
 Severity of anaemia   
Severe Moderate Mild None Total 
        
n 
      %       n     %      n     %    n     %       N       % 
Anaemia 29 1.6 474 26.2 408 22.6 897 49.6 1 808 50.3 
Age group (months)          
    0-12 8 23.6 95 21.8 72 17.1 76   8.7 251 14.3 
    13-24 9 42.8 151 31.0 120 27.9 180 21.4 460 25.7 
    25-36 6 17.9 98 21.1 79 19.9 200 21.5 383 21.0 
    37-48 3 8.5 80 16.2 83 20.6 233 25.7 399 21.8 
    49-59 3 7.2 50   9.9 54 14.5 208 22.7 315 17.2 
Sex           
    Male 10 35.1 247  52.1 204 49.4 439 48.8 900 49.6 
    Female 19 64.9 227 47.9 204 50.6 458 51.2 908 50.4 
Residence area         
    Rural 27 97.2 406 91.2 325 88.1 690 84.1 1 448 87.1 
    Urban 1 2.0 55 7.0 62 9.6 171 13.6    289 10.8 
    Semi-urban 1 0.7 13 1.7 21   2.3 36 2.3      71 2.1 
Malaria           
    No 14 42.3 250 51.9 213 52.7 468 54.8 945 53.4 
    Yes 15 57.7 224 48.1 195 47.3 429 45.2 863 46.6 
Mosquito net usage       
    None 12 34.7 209 43.3 178 43.9 399 46.6 798 44.9 
    Treated 14 48.9 215  45.4 188 45.7 401 43.0 818 44.4 
    Untreated 3 16.4 50  11.3 42 10.4 97 10.4 192 10.7 
Region         
    Eastern 8 48.0 73 22.6 65 21.7 119 17.2 265 20.2 
    Western 5 13.7 27 7.3 43 12.6 124 18.0 199 13.9 
    East central 5 16.9 99 21.5 49 11.4 68 7.9 221 12.4 
    Southwest 0 0.0 18 4.4 28 8.7 127 17.6 173 11.8 
    North 1 2.1 22 4.7 37 9.0 117 11.5 177 9.0 
    Central 2 3 7.6 48 11.8 27 7.3 67 7.2 145 8.5 
    Central 1 1 5.0 30 8.3 34 10.2 59 7.0 124 8.0 
    West Nile 4 3.9 80 10.0 55 7.9 64 4.0 203 6.5 
    Kampala 1 2.0 30 4.7 29 4.9 79 7.3 139 6.0 
    Karamoja 1 0.6 47 4.8 41 6.4 73 2.3 162 3.8 
Nutritional status        
    Poor 15 68.5 291 60.6 238 59.2 391 43.9 935 52.1 
    Good 14 31.5 183 39.4 170 40.8 506 56.1 873 47.9 
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3.2 Prevalence of anaemia, and associated risk factors  
Prevalence of anaemia 
The prevalence of anaemia among children under five years of age was 50.3% (95% CI: 46%- 
54%). Fig. 3.1 shows that 1.6% (95% CI: 1%-2%) had severe anaemia, 26.2% (95% CI: 23%- 
30%) had moderate anaemia, and 22.6% (95% CI: 19%- 24%) had mild anaemia. Only 49% 
(95% CI: 46%-54%) did not have anaemia.  
 
Figure 3.1 Prevalence of anaemia by severity among children under five years 
 
Child, maternal and household head factors associated with anaemia  
Table 3.2 shows the comparison of child level characteristics in children under the age of five 
years with and without anaemia. Age group, residence area, region and nutritional status were 
significantly associated with anaemia. The highest prevalence of anaemia was among children in 
the youngest age group (0-12 months). The prevalence decreased with increase in age group. The 
prevalence of anaemia was higher in children living in rural and semi-urban areas than in those 
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living in urban areas. Children with poor nutritional status had a higher prevalance of anaemia 
than those with good nutritional status. 
 
Table 3.2 Child-related socio-demographic factors associated with anaemia in children 
under five years of age in Uganda, 2011 (N= 1 808) 
Child characteristic 
Anaemia  
p-value 
n % 
Age group (months) 
  0-12 
13-24 
25-36 
37-48 
49-59 
 
175 
280 
183 
166 
107 
 
69.6 
58.7 
49.0 
41.3 
34.5 
 
 
 
 
 
<0.001 
Sex 
Male 
Female 
 
461 
450 
 
51.1 
49.5 
 
 
0.596 
Residence 
Rural 
Semi-urban 
Urban 
 
118 
35 
758 
 
52.0 
46.4 
37.3 
 
 
 
<0.001 
Malaria 
No 
Yes 
 
477 
434 
 
48.9 
51.8 
 
 
0.308 
Mosquito net usage 
None 
Treated 
Untreated 
 
399 
417 
95 
 
48.4 
51.8 
51.9 
 
 
 
0.545 
Region     
Karamoja 89 70.6  
West Nile 139 69.0  
East Central 153 68.4  
Central 2 78 57.5  
     Eastern 146 57.5           
Central 1 65   56.5           
Kampala 60       39.1           
North 60       36.5  
     Western 75       35.6           
South West 46 26.1 <0.001 
Nutritional status  
Poor 
Good 
 
544 
367 
 
58.1 
41.8 
 
 
<0.001 
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Table 3.3 Maternal-related socio-demographic factors associated with anaemia in children 
under five years of age in Uganda, 2011 (N = 1 808)  
Education 
None 
Primary 
Secondary 
Higher 
 
160 
571 
147 
33 
 
50.0 
51.9 
46.2 
42.2 
 
 
 
 
0.315 
Religion    
Muslim 135 61.5  
Catholic 420 52.2  
Pentecostal 94 50.6  
Protestant 236 45.5  
Seventh-day adventist             
18 
            
43.2 
Other               
8 
            
30.3 
0.022 
Breast feeding status 
No 
Yes 
 
312 
599 
 
42.6 
55.2 
 
 
<0.001 
Health check up after delivery  
No 
Yes 
 
378 
219 
 
55.7 
51.2 
 
 
0.225 
Smoking (cigarettes) 
No 
Yes 
 
903 
8 
 
50.2 
62.6 
 
 
0.499 
Use of snuff 
No 
Yes 
 
879 
31 
 
50.1 
69.1 
 
 
0.109 
 
Table 3.3 shows the comparison of maternal level characteristics for children under the age of 
five years with and without anaemia.  Religion was significantly associated with child anaemia. 
Maternal characteristic 
Anaemia 
p-value 
n % 
Age group (years) 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
 
56 
210 
265 
181 
135 
48 
16 
 
56.2 
53.0 
51.1 
46.0 
50.0 
51.8 
37.4 
 
 
 
 
 
 
 
0.473 
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Muslim children had the highest prevalence of anaemia, followed by Catholic children.There 
was also an association between child anaemia and mother’s current breastfeeding status.  
Children who were currently breastfed had a higher prevalence of anaemia than those who were 
not.  
 
Table 3.4 shows the comparison of maternal antenatal health care behaviour characteristics for 
children under the age of five years with and without anaemia.  The proportion of children with 
anaemia was lower in those who mothers attended antenatal care at any health care facility, i.e. 
home services (p=0.004), antenatal government health care services  (p=0.007), or private 
antenatal health care facilities (p<0.001). There was no association between mothers’ use of iron 
supplements during pregnancy and child anaemia. 
 
Table 3.4 Antenatal health care factors associated with anaemia in children under five 
years of age in Uganda, 2011 (N = 1 808) 
Antenatal 
characteristic 
Anaemia p-value 
n %  
Antenatal care at home  
No 
Yes 
573 
338 
 53.3 
46.3 
 
0.004 
Antenatal care at government hospital  
No 
Yes 
428 
483 
54.8 
47.1 
 
0.007 
Antenatal care at private hospital  
No 
Yes 
514 
397 
54.5 
46.0 
 
<0.001 
Iron supplements*  
No 
Yes 
828 
83 
50.6 
47.1 
 
0.447 
*iron pills, sprinkles or syrup 
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Table 3.5 Household head characteristics associated with anaemia in children under five 
years of age in Uganda, 2011 (N = 1 808) 
Household  head 
characteristic   
Anaemia p-value 
n %  
Age group (years)    
16-36 
37-57 
58-78 
79-95 
531 
319 
54 
7 
52.3 
47.1 
53.2 
40.8 
 
 
 
0.280 
Education   
None 
Primary incomplete 
Primary complete  
Secondary 
incomplete  
secondary complete  
Higher 
 
160 
475 
96 
138 
9 
33 
 
50.0 
52.6 
48.4 
45.7 
56.0 
42.2 
 
 
 
 
 
 
0.459 
Sex 
Male 
Female 
 
682 
229 
 
50.8 
48.5 
 
 
0.521 
Literacy 
Zero 
Low 
     Medium 
High 
 
460 
99 
330 
22 
 
56.5 
46.1 
44.4 
75.3 
 
 
 
 
<0.001 
Wealth index 
Poorest 
Poorer 
Middle 
Richer 
Richest 
 
281 
190 
173 
130 
137 
 
61.5 
52.9 
52.2 
42.1 
37.8 
 
 
 
 
 
<0.001 
Mosquito bed net for child    
No 
Yes 
170 
741 
51.5 
50.0 
 
0.707 
Child slept under mosquito bed net   
No 
Yes 
327 
584 
47.4 
52.0 
 
0.163 
Marital status    
Never in union 
Married 
Living with partner 
Widowed 
Divorced 
Separated 
 26 
455 
350 
20 
2 
58 
 46.0 
50.0 
52.1 
41.6 
13.1 
51.2 
 
 
 
 
 
0.324 
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Table 3.5 shows the comparison of household level characteristics for children under the age of 
five years with and without anaemia.  The literacy level and the wealth index of the household 
head were significantly associated with child anaemia. The highest prevalence of anaemia was 
found where the household heads had high literacy levels (although the numbers were small), 
followed by situations where the household head had a literacy level of zero. The poorest 
households had the highest prevalence of children with anaemia; the prevalence of anaemia 
decreased as the wealth index improved.   
 
The statistical associations of all child level determinants with anaemia, including age group, 
sex, having slept under a mosquito bed net the previous night, the type of mosquito net, 
residence area, region, and nutritional status, were investigated in the univariate analysis. The 
multivariate model included age group, region, residence area, and nutritional status. 
 
As shown in Table 3.6, the odds of having anaemia decreased as the age group increased 
(p=<0.001). The odds of children aged 13 months or older having anaemia were significantly 
lower than the odds in children aged 12 months or younger. Anaemia was also associated with 
living in some regions, i.e. Karamoja, East Central,  North  and South West (compared to living 
in Kampala);  and residential area (children living in rural areas had an odds of having anaemia 
that was almost twice that for children living in urban areas; p=0.006). The odds of having 
anaemia were 2.51 (95% CI: 0.85-7.40) times higher in children living in the Karamoja region, 
compared to those living in Kampala; 2.34 (95% CI: 1.15-4.74) times higher in those living in 
the East Central region; and 2.15 (95% CI: 1.08-4.26) higher in those living in the West Nile  
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Table 3.6 Child level factors associated with anaemia in children under five years of age in 
Uganda, 2011 (N = 1 808) 
 Unadjusted analysis Adjusted analysis 
Variable Odds ratio 95% CI p-value Odds ratio 95% CI p-value 
Age group 
(months) 
  0-12 
13-24 
25-36 
37-48 
49-59 
 
1(baseline) 
0.62 
0.41 
0.30 
0.22 
 
- 
0.41-0.92 
0.29-0.60 
0.02-0.41 
0.15-0.34 
 
- 
0.018 
<0.001 
<0.001 
<0.001 
 
1(baseline) 
0.58 
0.42 
0.27 
0.20 
 
- 
0.38-0.89 
0.27-0.63 
0.18-0.39 
0.13-0.30 
 
- 
0.014 
<0.001 
<0.001 
<0.001 
Region 
Kampala 
 
1(baseline) 
 
- 
 
- 
 
1(baseline) 
 
- 
 
- 
Karamoja  3.73      1.45-9.58  0.006 2.51 0.85-7.40       0.095 
East Central  3.37 2.00-5.65 <0.001 2.34     1.15-4.74       0.018 
West Nile 3.46 2.08-5.76  <0.001    2.15     1.08-4.26 0.028  
Central 1   2.02 1.03-3.94  0.039    1.39     0.63-3.06       0.410 
Central 2 2.10  1.26-3.51    0.005  1.34 0.69-2.60       0.380 
Eastern   2.09 1.18-3.71    0.011    1.26  0.62-2.55       0.519 
Western  0.85 0.49-1.48   0.585 0.53  0.27-1.04       0.068 
North 0.89 0.50-1.59  0.707  0.47     0.22-0.99       0.049 
South West 0.54 0.32-0.91 0.022           0.32     0.16-0.64       0.001 
Residence 
Urban 
Rural  
Semi-urban 
 
1(baseline) 
1.82 
1.45 
 
 
1.32-2.50 
0.91-2.32 
 
- 
<0.001 
0.110 
 
1(baseline) 
1.85 
0.83 
 
                - 
     1.18-2.87 
     0.41-1.65 
 
- 
0.006 
0.596 
Sex 
     Male 
     Female 
 
1(baseline) 
0.93 
 
 
0.74-1.18 
 
 
0.597 
 
1(baseline) 
0.91 
 
 
0.71-1.15 
 
 
0.439 
Malaria 
    No 
    Yes 
 
1(baseline) 
1.12 
 
 
0.89-1.40 
 
 
0.308 
 
1(baseline) 
1.16 
 
 
0.74-1.82 
 
 
0.499 
Nets 
    No nets 
    Only treated 
nets 
    Only 
untreated net 
 
1(baseline) 
1.14 
1.14 
 
 
0.90-1.44 
0.75-1.73 
 
 
0.266 
0.515 
 
1(baseline) 
1.04 
0.80 
 
 
0.67-1.61 
0.45-1.45 
 
 
0.849 
0.477 
Nutritional 
status 
    Poor    
    Good 
 
 
1(baseline) 
0.51 
 
 
  
0.40-0.65 
 
 
 
<0.001 
 
 
1(baseline) 
0.75 
 
 
 
0.58-0.95 
 
 
 
0.021 
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region. Those in the South West region were less likely to be anaemic compared to those who 
lived in Kampala [OR=0.32 (95% CI: 0.16-0.64)].  The odds of having anaemia were 1.85 (95% 
CI: 1.18-2.87) times higher among children living in rural areas, compared to those living in 
urban areas. Children with good nutritional status had a 25% lower odds of having anaemia than 
those with poor nutritional status (p=0.021). 
 
The statistical associations of all maternal level determinants with anaemia, including age group, 
region, religion, attending health check ups for other illnesses, breast-feeding status, education, 
smoking status, and residence area, were investigated in the univariate analysis.  The final model 
contained region, breastfeeding status, and residence area (Table 3.7). Those who  lived in rural 
areas were more likely to be anaemic (p-value=0.006)  compared to those who lived in urban 
areas. Those who lived in the Southwest region were less likely to be anaemic (p-value=0.001) 
than those who lived in Kampala. The odds of children being anaemic were more than twice as 
high in those who lived in Karamoja, East Central and West Nile regions, compared to those who 
lived in Kampala. The odds of being anaemic were higher among children who were being 
breastfed, compared to those who were not 2.42 (95% CI: 1.82-3.21); and higher in those who 
lived in rural compared to urban areas 1.85 (95% CI: 1.18-2.27). 
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Table 3.7 Maternal level factors associated with anaemia in children under five years of age in Uganda, 2011 (N = 1 808) 
 
 
Variable 
Unadjusted analysis Adjusted analysis 
Odds ratio 95% CI p-value Odds ratio 95% CI p-value 
Age group (years)      
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
1(baseline) 
0.88 
0.81 
0.66 
0.77 
0.83 
0.46 
- 
0.50-1.53 
0.48-1.38 
0.38-1.14 
0.44-1.38 
0.40-1.71 
0.20-1.07 
- 
0.656 
0.455 
0.144 
0.393 
0.630 
0.073 
1(baseline) 
0.91 
1.00 
0.91 
1.29 
0.73 
0.67 
- 
0.43-1.92 
0.49-2.02 
0.45-1.83 
0.63-2.64 
0.29-1.85 
0.24-1.90 
- 
0.822 
0.991 
0.801 
0.481 
0.519 
0.458 
Region 
   Kampala 
 
1(baseline) 
 
- 
 
- 
 
1(baseline) 
 
- 
 
- 
   Karamoja  3.73      1.45-9.58  0.006 2.51 0.85-7.40        0.095 
   East Central  3.37 2.00-5.65 <0.001 2.34    1.15-4.74        0.018 
   West Nile 3.46 2.08-5.76   <0.001    2.15     1.08-4.26 0.028  
   Central 1   2.02 1.03-3.94  0.039    1.39     0.63-3.06        0.410 
   Central 2 2.10  1.26-3.51    0.005  1.34 0.69-2.60        0.380 
   Eastern   2.09 1.18-3.71    0.011    1.26  0.62-2.55        0.519 
   Western  0.85 0.49-1.48   0.585 0.53  0.27-1.04        0.068 
   North 0.89 0.50-1.59  0.707  0.47     0.22-0.99       0.049 
   South West 0.54 0.32-0.91 0.022           0.32     0.16-0.64        0.001 
Current breast feeding status     
  No 
  Yes 
1 (baseline) 
1.66 
- 
1.32-2.07 
- 
<0.001 
1 (baseline) 
2.42 
- 
1.82-3.21 
- 
<0.001 
Health checkup after delivery     
  No 
  Yes 
1 (baseline) 
0.83 
- 
0.62-1.11 
- 
0.225 
1 (baseline) 
0.78 
- 
0.56-1.08 
- 
0.140 
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Table 3.7 Maternal level factors associated with anaemia in children under five years of age in Uganda, 2011 (N = 1 808) cont. 
 
 
Variable 
Unadjusted analysis Adjusted analysis 
Odds ratio 95% CI p-value Odds ratio 95% CI p-value 
Religion 
 Catholic 
 
1(baseline) 
 
- 
 
- 
 
    1(baseline) 
 
 
 
 
  Muslim 
 Seventh-day  
     Adventist 
1.46 
0.69 
 
1.10-2.22 
0.31-1.03 
0.011 
0.065 
1.19 
1.13 
 
0.74-1.92 
0.38-3.36 
0.461 
0.820 
  Pentecostal 
  Protestant 
   Other 
0.93 
0.76 
0.39 
0.82-1.57 
0.64-1.05 
0.23-1.16 
0.420 
0.124 
0.112 
0.95 
0.76 
0.41 
0.54-1.68 
0.52-1.12 
  0.74-2.30 
0.878 
0.167 
0.314 
Highest education 
None 
Primary 
Secondary 
higher 
 
1(baseline) 
1.07 
0.85 
0.72 
 
- 
0.74-1.56 
0.54-1.35 
0.40-1.31 
 
- 
0.697 
0.514 
0.292 
 
1(baseline) 
1.10 
0.91 
1.43 
 
- 
0.66-1.81 
0.47-1.75 
0.60-3.42 
 
- 
0.706 
0.785 
0.413 
Smoke cigarettes 
No 
yes 
 
1(baseline) 
1.66 
 
- 
0.37-7.40 
 
- 
0.504 
 
1(baseline) 
0.62 
 
- 
0.93-4.16 
 
- 
0.625 
Use snuff 
No 
yes 
 
1(baseline) 
2.23 
 
- 
0.811-6.15 
 
- 
0.119 
 
1(baseline) 
0.56 
 
- 
0.15-2.03 
 
- 
0.384 
Residence 
Urban 
Rural  
Semi-urban 
 
1(baseline) 
1.82 
1.45 
 
 
1.32-2.50 
0.91-2.32 
 
- 
<0.001 
0.110 
 
1(baseline) 
1.85 
0.83 
 
                - 
     1.18-2.87 
     0.41-1.65 
 
- 
0.006 
0.596 
 41 
 
Table 3.8 Antenatal health care factors associated with anaemia in children under five 
years of age in Uganda, 2011 (N = 1 808) 
 
Variable 
 Unadjusted analysis  Adjusted analysis 
Odds ratio 95% CI p-value Odds ratio 95% CI p-value 
Home-based antenatal care     
No 
Yes 
1(baseline) 
0.75 
- 
0.62-0.91 
- 
0.005 
1(baseline) 
1.35 
- 
0.80-2.28 
- 
0.252 
Government hospital antenatal care     
No 
Yes 
1(baseline) 
0.73 
 
0.58-0.91 
 
0.007 
1(baseline) 
0.76 
 
0.54-1.07 
 
0.122 
Private hospital antenatal care     
No 
Yes 
1(baseline) 
0.71 
 
0.59-0.86 
 
<0.001 
1(baseline) 
0.63 
 
0.41-0.97 
 
0.040 
Iron supplements      
No 
Yes 
1(baseline) 
0.87 
- 
0.60-1.24 
- 
0.448 
1(baseline) 
0.84 
- 
0.58-1.21 
- 
0.356 
*iron pills, sprinkles or syrup 
 
The results presented in Table 3.8 show that anaemia was significantly associated with mothers’ 
utilisation of private antenatal health care facilities. The odds of being anaemic were 37% lower 
[OR=0.63 (95% CI: 0.41-0.97)] in children born to mothers who utilized private hospital 
antenatal care facilities compared to those who did not use any facilities.  
 
The statistical associations of all household head factors with anaemia were investigated. The 
final model contained household education, wealth index and literacy (Table 3.9). Children 
living with a household head who had a primary education (complete or incomplete) were more 
likely to be anaemic compared to those living with a household head with no education. The 
odds of being anaemic were more than 2 times higher [OR=2.26 (95% CI: 1.19-4.30)] in children 
whose household head had an incomplete secondary education compared to those who had no 
education.  Children living with a household head in the richer or richest wealth index were less  
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Table 3.9 Household factors associated with anaemia in children under five years of age in 
Uganda, 2011 (N = 1 808) 
Variable  Unadjusted analysis  Adjusted analysis 
 Odds ratio 95% CI p-value Odds ratio 95% CI p-value 
Household head age group (years)      
    16-36 
    37-57 
    58-78 
    79-95 
1(baseline) 
0.81 
1.03 
0.62 
 
0.62-1.05 
0.64-1.66 
0.22-1.72 
 
0.125 
0.884 
0.367 
1(baseline) 
0.87 
1.07 
0.51 
 
0.66-1.61 
0.64-1.78 
0.21-1.25 
 
0.364 
0.772 
0.146 
Sex of household head 
    Male 
    Female  
 
1(baseline) 
0.90 
 
 
0.68-1.21 
 
 
0.522 
 
1(baseline) 
1.00 
 
 
0.71-1.39 
 
 
0.993 
Household education       
None 
Primary incomplete 
Primary complete  
Secondary incomplete  
Secondary complete  
      Higher 
1(baseline) 
1.10 
0.93 
0.84 
1.27 
0.72 
 
0.76-1.61 
0.56-1.54 
0.52-1.33 
0.34-4.73 
0.40-1.31 
 
0.591 
0.798 
0.465 
0.719 
0.292 
1(baseline) 
1.58 
1.99 
2.26 
3.58 
2.44 
 
1.05-2.38 
1.08-3.65 
1.19-4.30 
0.91-14.01 
1.12-5.31 
 
0.026 
0.027 
0.013 
0.067 
0.024 
Mosquito bed net for child      
No 
Yes 
1(baseline) 
0.94 
 
0.69-1.28 
 
0.708 
1(baseline) 
0.90 
 
0.63-1.31 
 
0.608 
Child slept under mosquito bed net      
No 
Yes 
1(baseline) 
1.20 
 
0.92-1.55 
 
0.163 
1(baseline) 
1.32 
 
0.96-1.82 
 
0.080 
Wealth index 
Poorest 
Poorer 
Middle 
Richer 
Richest 
 
1(baseline) 
0.70 
0.68 
0.45 
0.37 
 
- 
0.50-0.98 
0.48-0.96 
0.31-0.66 
0.26-0.54 
 
- 
0.040 
0.029 
<0.001 
<0.001 
 
1(baseline) 
0.72 
0.73 
0.47 
0.36 
 
- 
0.51-1.02 
0.49-1.07 
0.31-0.72 
0.22-0.59 
 
- 
0.068 
0.115 
0.001 
<0.001 
Literacy 
Zero 
Low 
Medium 
High 
 
1(baseline) 
0.65 
0.61 
2.35 
 
- 
0.46-0.92 
0.47-0.78 
0.97-5.70 
 
- 
0.387 
0.004 
0.046 
 
1(baseline) 
0.68 
0.55 
2.32 
 
- 
0.47-0.97 
0.37-0.80 
1.00-5.37 
 
- 
0.038 
0.002 
0.048 
Current Marital status 
   Never in union 
   Married 
   Living with partner 
   Widowed 
   Divorced 
   Separated 
 
1(baseline) 
1.17 
1.27 
0.83 
0.17 
1.23 
 
 
0.61-2.23 
0.64-2.49 
0.29-2.40 
0.03-0.97 
0.58-2.57 
 
 
0.630 
0.482 
0.739 
0.046 
0.580 
 
1(baseline) 
0.95 
1.09 
0.65 
0.18 
1.09 
 
 
0.48-1.87 
0.54-2.20 
0.22-1.87 
0.02-1.24 
0.52-2.31 
 
 
0.883 
0.799 
0.425 
0.082 
0.802 
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likely to be anaemic compared to those living with a household head in the poorest group. The 
odds of being anaemic decreased by 64% [OR=0.36 (95% CI: 0.22-0.59)] in children whose 
household heads belonged to the richer group compared to those whose household heads 
belonged to the poorest subgroup.  Children from households where the literacy levels were low 
or medium were less likely to be anaemic than those from households where the literacy levels 
were zero; those from households with high literacy were more likely to be anaemic. The odds of 
being anaemic were more than twice 2.32 (95% CI: 1.00-5.37) in children whose household head 
literacy levels were high compared to those whose household head literacy levels were zero. 
 
Table 3.10 shows the combined multiple logistic regression model that was fitted, including 
child, maternal and household factors that were significantly associated with anaemia in children 
in the univariate model. The combined model showed that child age, religion, region, mother’s 
education, household age group, household head wealth index, and household head literacy level 
were all associated with child anaemia.   
 
Younger children had higher odds of being anaemic.  As the age increased the odds of having 
anaemia decreased. Those children who lived in the Western, North, or Southwest regions were 
less likely to be anaemic compared to those living in Kampala, while those in East central region 
were more than twice a likely to be anaemic [OR = 2.51 (95% CI: 0.90-6.94), although this was 
not statistically significant (p-value=0.076).   
 
The odds of having anaemia decreased by 33% 0.67, 95% CI: 0.77-2.16) among children whose 
mothers were Protestant as compared to those whose mothers were Catholic (p-value = 0.051).  
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Table 3.10 Child, maternal and household factors associated with anaemia in children 
under five years of age in Uganda, 2011 (N = 1 808)   
 Multivariate (adjusted analysis) 
Variables Odds ratio 95%CI p-value 
Child age group (months)   
  0-12 
13-24 
25-36 
37-48 
49-59 
1(baseline) 
0.50 
0.40 
0.23 
0.09 
- 
0.31-0.82 
0.19-0.80 
0.10-0.50 
0.03-0.22 
- 
0.006 
0.011 
<0.001 
<0.001 
Region 
Kampala 
East central 
Karamoja 
Central 1 
Central 2 
West-Nile 
Eastern 
Western 
North 
Southwest 
 
1(baseline) 
2.51 
1.50 
1.18 
1.14 
1.01 
0.74 
0.36 
0.30 
0.20 
 
 
0.90-6.94 
0.39-5.82 
0.45-3.11 
0.43-2.98 
0.36-2.80 
0.28-1.94 
0.14-0.90 
0.10-0.84 
0.07-0.52 
 
 
0.076 
0.549 
0.725 
0.781 
0.971 
0.553 
0.029 
0.023 
0.001 
Religion 
Catholic 
Muslim 
Seventh day-adventist 
Pentecostal 
Protestant 
Other 
 
1(baseline) 
1.29 
1.28 
0.80 
0.67 
0.24 
 
 
0.77-2.16 
0.44-3.72 
0.45-1.43 
0.77-2.16 
0.05-1.19 
 
 
0.326 
0.648 
0.469 
0.051 
0.082 
Mother’s education 
None 
Primary 
Secondary 
Higher 
 
1(baseline) 
1.12 
2.46 
3.13 
 
 
0.50-2.52 
0.57-10.59 
1.13-8.68 
 
 
0.778 
0.225 
0.028 
Household age group 
16-36 
37-57 
58-78 
79-95 
 
1(baseline) 
0.90 
1.12 
0.22 
 
 
0.59-1.37 
0.58-2.17 
0.07-0.66 
 
 
0.635 
0.729 
0.007 
Household head wealth index   
Poorest 
Poorer 
Middle 
Richer 
Richest 
1(baseline) 
0.82 
0.87 
0.53 
0.30 
- 
0.51-1.31 
0.50-1.50 
0.30-0.92 
0.15-0.59 
- 
0.415 
0.616 
0.025 
0.001 
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Children with mothers with education beyond secondary school were more likely to be anaemic 
as compared to those with mothers who had no education (p-value=0.028). The odds of having 
anaemia increased more than 3-fold [OR=3.13 (95% CI: 1.13-8.68)] among children whose 
mothers had completed higher education compared to those whose mothers had no education.   
 
Children with a household head in the age group 79-95 years (p-value=0.007) were less likely to 
be anaemic compared to household head age group 16-36. The odds of having anaemia increased 
by 12% [OR=1.12 (95% CI: 0.58-2.17)] among children who lived with  a  household head aged 
58-78 years as compared to those who lived with a household aged 16-36 years, but this was not 
significantly significant (p-value=0.729).  
 
Children with a household head in the richest wealth index were less likely to be anaemic 
compared to poorest subgroup (p-value=0.001). The odds of being anaemic decreased by 70% 
[OR=0.30 (95% CI: 0.15-0.59)] among children whose household head belonged to the richest 
subgroup as compared to those whose household head belonged to the poorest subgroup.  
 
Household head literacy level    
Zero 
Low 
Medium 
High 
1(baseline) 
1.13 
0.56 
1.84 
- 
0.65-1.96 
0.34-0.91 
0.58-5.75 
- 
0.643 
0.021 
0.292 
Household head marital status   
Never in union 
Married 
Living with partner 
Widowed 
Divorced 
Separated 
1(baseline) 
0.94 
1.01 
0.53 
0.14 
1.12 
 
0.36-2.45 
0.37-2.74 
0.16-1.70 
0.02-1.02 
0.40-3.14 
 
0.902 
0.977 
0.289 
0.053 
0.827 
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Children with household heads whose literacy levels were categorised as medium were more 
likely to be anaemic compared to those whose household head literacy levels were zero (p-
value=0.021). The odds of having anaemia were almost twice as high [OR=1.89 (95% CI: 0.58-
5.75) among children who lived with  household heads with high literacy levels  as compared to 
those who lived with household heads with literacy levels of zero, although this was also not 
statistically significant (p-value=0.292).  
 
Children living in a household where the head was divorced had a lower odds of having anaemia 
[OR=0.14 (95%CI: 0.02-1.02); p-value=0.053] compared to those living in a household where 
the head had never been in a relationship. The odds of having anaemia increased by 12% 
[OR=1.12 (95% CI: 0.40-3.14)] among children where the household head was separated but this 
was not statistically significant (p-value=0.827). 
 
Factors associated with severity of anaemia 
Instead of having a binary outcome, i.e. whether a child had anaemia or not, an ordinal logistic 
regression was carried out to determine the likelihood of severe anaemia  among children, 
considering childhood factors, maternal factors (including antenatal health care factors), and 
household factors.  Child anaemia was categorised as severe, moderate, mild and no anaemia. 
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Table 3.11 Factors associated with anaemia severity in children under five years of age in 
Uganda, 2011 (N =1 808)   
 
 Multivariate (adjusted analysis) 
Variable Odds ratio 95%CI p-value 
Child-age group (months)   
  0-12 
13-24 
25-36 
37-48 
49-59 
1(baseline) 
1.71 
2.25 
3.73 
9.27 
- 
1.12-2.62 
1.18-4.30 
1.81-7.71 
3.92-21.92 
- 
0.013 
0.014 
<0.001 
<0.001 
Region  
Kampala 
South West 
North 
Western 
Eastern 
West-Nile 
Karamoja 
Central2 
Central 1 
East central 
 
1(baseline) 
5.76 
3.67 
3.01 
1.33 
1.12 
1.06 
1.05 
0.99 
0.51 
 
- 
2.41-13.77 
1.45-9.26 
1.31-6.93 
0.56-3.16 
0.47-2.67 
0.39-2.88 
0.43-2.57 
0.42-2.33 
0.19-1.34 
 
- 
<0.001 
0.006 
0.009 
0.504 
0.783 
0.899 
0.905 
0.999 
0.173 
Household head age group (years)   
   16-36 
   37-57 
   58-78 
   79-95 
1(baseline) 
1.19 
1.18 
4.01 
- 
0.84-1.69 
0.67-2.07 
1.26-12.72 
- 
0.317 
0.550 
0.018 
Household head wealth index    
Poorest 
Poorer 
Middle 
Richer 
Richest  
1(baseline) 
1.27 
1.26 
1.64 
2.72 
 
0.84-1.91 
0.77-2.07 
0.95-2.83 
1.42-5.21 
 
0.246 
0.351 
0.073 
0.003 
Cut values 
Constant 1  
Constant 2 
Constant 3 
Constant 4 
 
1(baseline) 
-3.46 
-0.00 
1.16 
 
 
-5.01-1.91 
-1.53-1.52 
0-.37-2.69 
 
 
<0.001 
0.996 
0.137 
 
Constant 1=severe anaemia; constant 2=moderate anaemia; constant 3=mild anaemia; constant 
4=no anaemia 
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A combined multiple ordinal logistic model regression was fitted to identify which of the risk 
factors was associated with severity of anaemia. The cut-off level for significance was set at 
0.05. Table 3.11 shows that child’s age group and region, and the household head’s age group 
and wealth index were associated with anaemia.   
 
The odds of having high levels of anaemia for the 49-59 month aged children was higher 
[OR=9.27 (95% CI: 3.92-21.92)] than for children aged 12 months or younger. Children living in 
the South West region had a higher odds of having high levels of anaemia [OR=5.76 (95% CI:  
2.41-13.77)] compared to those living in Kampala region. The odds of having high levels of 
anaemia [OR= 4.01 (95% CI: 1.26-12.72)] were higher in children whose household heads were 
aged 79-95 years as compared to those whose household heads were aged 16-36 years. The odds 
of having high levels of anaemia [OR=2.72 (95% CI: 1.42-5.21)] were higher in children living 
with a household head in the richest wealth index, as compared to those children living with a 
household head who was in the poorest wealth index.  
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CHAPTER 4 - DISCUSSION 
 
This chapter commences with a summary and interpretation of the results of the analysis of the 
data obtained from the UHDS 2011. The findings from the analyses are then compared with 
those published in the literature. The strengths and limitations of the study are also discussed. 
 
4.1 Prevalence of anaemia among children under five years of age in Uganda in 2011    
There was a high prevalence rate of anaemia (50.3%) among children under five years of age in 
Uganda 2011. In comparison to our findings, a study published by Green et al.  in 2011, among 
children under five years of age  in Uganda, reported a higher prevalence of  anaemia among 
those who lived alongside Lake Albert  (68.9%), and a  lower prevalence among those who lived 
alongside Lake Victoria (27.3%).
130
  
 
Rates of anaemia among children are high in Africa, generally, although they differ vastly 
between countries. For example, the  prevalence rate of anaemia in children under 5 years of age 
was calculated as 82% in Benin and Mali , using  DHS data of 2001, whereas it was reported to 
be  69.3%   in Equatorial Guinea in 2011,
131
 39% in Cote d’Ivoire in 2001,132 and 57% in Ghana 
in 2011 (using DHS data). All five countries are in West Africa.
133
 In the same period (2012), the 
prevalence of anaemia was higher (71%) in a Tanzanian  hospital-based  study, amongst children 
under five years.
134
  
 
Prevalence rates of anaemia among children under the age of five years also differ by the 
economic category of the country, with rates being lower in developed that developing countries. 
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For example, the prevalence of anaemia was reported to be high in other developing countries 
such as India
135
 in 2004 (72%),  and  Jordan in 2000 (69%)
136
 It was reported to be much  lower 
in developed countries such as Norway and America (5%).
137, 138
 Anaemia was found to be a 
major problem in industrialised countries;
15
 socio economic inequalities could be one of the 
factors that affects the prevalence of anaemia, by influencing dietary choices.
139
 
 
A possible reason for the high rate of anaemia in children  is that mild and moderate anaemia is 
usually asymptomatic, and  remains undiagnosed and therefore untreated.
140
  Recurrent episodes 
of malaria infection, especially in children living in rural areas, may also make these young 
children more vulnerable to developing anaemia. Alternative strategies are therefore required to 
reduce the burden of anaemia in young children in Uganda. 
 
4.2 The association between child-related characteristics and anaemia  
The prevalence of anaemia differed by age, residence, region and nutritional status. . Children 
aged 6-24 months are at a high risk of being iron deficient.
141
  Prevalence of anaemia was highest 
among children younger than 12 months (69.6%), and decreased with an increase in the age 
group. Children aged 49-59 months had a 91% lower odds of being  anaemic than those aged 0-
48 months  Children aged 49-59 months were, however,  more likely to be severely anaemic  
compared to those aged 12 months or younger. This might be related to iron deficiency. Iron 
stores  present at birth,  and in breast milk, protect infants from iron deficiency for up to 6 
months,
142
 but additional sources of iron are required beyond six months of age for rapid growth 
of red blood cells.
142
 The prevalence among children younger than 12 months was also 
suggestive of unmet  nutritional requirements. Increased activity and high growth demands could 
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be reasons for the high prevalence of anaemia in this age group. Generally, our findings suggest 
that the prevalence of anaemia was highest among younger age groups, and decreased with age. 
 
The prevalence of anaemia was slightly higher  in male than female children  (51.1% and 49.5%, 
respectively) but the difference was smaller than that reported in  Tanzania  (57.3% and 42.7% in 
males and females, respectively).
134
 This result is comparable to a study by Ngesa and Mwabi 
143
 
where the prevalence of anaemia among male children was high. The prevalence of anaemia 
among males is related to growth rates, which results in more iron required by the body, which is 
not supplied by the diet.
144
 
 
More than 50% of the children tested positive for malaria, using the rapid diagnostic test; the 
proportion was the same in those who had used an untreated mosquito net the night before the 
survey. This is a lower proportion than reported in the 2009 MIS in Uganda, where 52.0% of 
children tested positive for malaria, using the rapid diagnostic test; 58.7% of those who tested 
positive for malaria had used an untreated mosquito net.  One of the most effective approaches to 
control malaria in malaria endemic settings is to expand mosquito net use (both treated and 
untreated). Although our  findings did not identify malaria as a statistically significant risk factor 
for anaemia,  the odds of anaemia were almost 20% higher in those with malaria than in those 
without malaria. A number of previous studies have demonstrated the effect of malaria control 
and prevention efforts in decreasing anaemia.
145, 146
 Over the last few decades, malaria 
prevention and control efforts have expanded dramatically in Africa. In Uganda, the UMIS 
(Uganda Malaria Indicator Survey) was the first national survey to estimate the prevalence of 
malaria in the country. Due to the rapid scale up of malaria control activities during this period, a 
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reduction of almost 30% was seen in the prevalence of malaria, as reported in the  2015 Malaria 
Indicator Survey Report.
48
  
 
The prevalence of anaemia was highest in children who lived in the Karamoja region (70.6%). A 
possible reason for this is that the Karamoja region is located in the north eastern part of Uganda 
and has a very low GDP growth (less than 1%), compared to other regions, such as Kampala 
where the prevalence of anaemia was less than a third (22.5%), and the Karamoja and South 
West regions (where prevalence was 22.5% and 11.4%, respectively). It is likely that the low 
GDP is related to high rates of poverty and under nutrition which have resulted in higher rates of 
anaemia among children under five, compared to other regions. Food security and nutritional 
assessments are conducted twice in a year in the Karamoja region.
147
 
 
Although children from the East Central region were more than twice as likely to be anaemic 
than those who lived in Kampala, the association with anaemia was not statistically significant. 
Findings also suggested those children living in the South West region were almost six times 
more likely to be severely anaemic than those who lived in Kampala. This might be due to 
children from Kampala - a more developed region - being more likely to be fully immunized for 
malaria, and consequently having a lower chance of developing anaemia. The  GDP in Kampala 
is relatively high (22.5%), as is  the nutritional status of households,  compared to other 
regions.
23
  From our findings and from the literature, it would appear that choice of 
complementary foods markedly influences the iron status of the child.
148
 The first 
complementary food given to an infant or child poses a high risk for iron deficiency if the iron 
content is already low in the body. 
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Children who lived in rural areas were almost twice as likely (OR 1.85) to be anaemic than those 
who lived in urban areas; this association was statistically significant. One of the explanations 
for the higher rate of anaemia in children in rural area is the poor access to health care facilities 
or the health care facilities being poorly resourced. These factors could play a pivotal role in the 
development of anaemia, preventing early diagnosis and treatment of iron deficiency anaemia. 
 
Anaemia was associated with poor nutritional status (58.1% of children with anaemia had poor 
nutrition). The odds of being anaemic if nutritional status was good were 25% lower than if 
nutritional status was poor. This association was   statistically significant. Ugandan is a poor 
country with a much lower GDP (26.2 billion dollars) than some other Sub-Saharan African 
countries, such as Nigeria (406.0 billion dollars), South Africa (294.1 billion dollars), Tanzania 
(47.2 billion dollars) and Ghana (43.3 billion dollars), according to 2016 International Monetary 
Fund data. Unbalanced diets and lack of vitamins, fatty acids and proteins are possible reasons 
for high rates of poor nutrition in the country. These findings are in agreement with those from 
other studies  in Uganda
81, 85
 and a study  in under 5 year olds in Kenya.
149
 Under nutrition 
among under five year olds is very likely due to poor health education, limited employment 
opportunities and poverty   
 
Most (75%) of the anaemia in under 5 year olds in Uganda is likely to be due to iron deficiency. 
According to recent research in Kenya, malaria is strongly associated with anaemia; as are 
inflammations, blood disorders, and stunting, in children under five years of age.
150
 However, in 
sub-Saharan Africa, the interaction of malaria with iron deficiency anaemia makes it difficult to 
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address the issue of anaemia with iron supplements alone.
151, 152
 The WHO recommends that iron 
supplements are taken in  settings where the prevalence of anaemia in children (especially in 
those younger than 12 months) is above 40%,  where food is not fortified with iron. Uganda 
qualifies for this supplement. The recommended dosage is 2 mg/kg body weight  for all children 
aged 6 to 23 months.
153
 
 
4.3 The association between maternal-related characteristics and anaemia 
Anaemia in children under five years of age was associated with mother’s religion and breast 
feeding status. More children with mothers in the 15-19 year age group (56.2%) were anaemic, 
compared to those with older mothers. As the age of the mother increased, the odds of having 
anaemia decreased among children. Early motherhood age was one of the most important risk 
factors for developing anaemia among children. The high risk of children of teenage mothers 
developing anaemia indicates that they are less likely to be able to meet the nutritional needs of 
their children, and are perhaps also not prepared for the responsibilities of motherhood.  Our 
findings support those from Cape Verde and rural Indian communities where children with 
teenager mothers were more likely to be anaemic.
154, 155
 
 
Children with less educated mothers were more likely to suffer from anaemia compared to 
children with mothers who were better educated. These findings support a Korean study that also 
revealed that children with mother who were better educated were less likely to be anaemic.
123
 
Hence, the findings suggest that educated amongst mothers can influence the incidence of 
anaemia among children under five, perhaps by adopting better feeding practices.  
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Anaemia was more prevalent among Muslim children (61.5%). This finding is very similar to 
that in Indian Muslim children
155
 A possible reason for this is that Muslims generally have large 
families which could result in increased poverty, and reduced nutritional status.    
 
Anaemia was more prevalent in children whose mothers were breast feeding (55.2%). This was 
lower than the rate reported in an Indian study where the prevalence of anaemia among children 
under five whose mothers were breast feeding was 62.9%.
155
 Children of breast feeding mothers 
were more than twice as likely to be anaemic than those of non-breastfeeding mothers. This 
might be due to lack of iron stores in the mother’s breast milk which could result in the 
development of anaemia among children. These findings support other research that has been 
done in Uganda.
8
 The literature also reveals that, when an infant is exclusively breastfeed for the 
first six months of life, iron stores from birth and the infants meet with their physiological 
requirements. Therefore, in later life they do not need many iron supplements in addition to iron-
containing foods.
156, 157
 
 
Health seeking behaviour of mothers was also associated with their children’s anaemic status. 
Children whose mothers visited private antenatal health care facilities were less likely to be 
anaemic compared to those whose mothers did not visit any health care facility.   Anaemia was 
high in children whose mothers did not go for health check-ups after delivery (55.7%), and in 
those who did not visit an antenatal health care facility (54.8%). This is because those who 
visited antenatal health care facilities had been receiving antenatal health care, including iron and 
folate supplementation. Although the government of Uganda  has been implementing public 
health care since 2001, in the form of a ‘package’, aimed at preventing anaemia among pregnant 
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women,
158
 our findings suggest that the programme is ineffective in preventing anaemia in young  
children. As the health care packages are available at health centres, it is necessary for pregnant 
mothers to visit the health centre to access them. Pregnant women should be actively encouraged 
to visit health care centres to obtain the health care packages, thereby accessing the anaemia 
interventions and health education sessions. Good health care could prevent anaemia by enabling 
early identification of iron deficiency anaemia. Therefore, general health care should be provided 
to vulnerable groups, especially children and pregnant women. 
 
4.4 The association between household characteristics and anaemia 
Anaemia in children under five years was associated with younger household heads, high literacy 
level and low wealth index of the household head, and his or her marital status. Children with a 
household head aged 79-95 years were less likely to be anaemic than those living with a 
household head younger than 36 years. This finding is in agreement with other studies from 
Uganda.
85, 115
 
 
The prevalence of anaemia was high (75.3%) in children with household heads with high literacy 
levels. Although household head literacy level is an important risk factor that impacts on child 
health,
159
  in this study we found that it had no influence on child anaemia, probably due to 
introduction of  iron rich foods, as the foods introduced after weaning foods may depend more 
on  cultural practices  than  literacy levels. Nevertheless, having a household head with a medium 
level of education was significantly associated with child anaemia, perhaps suggesting that 
common knowledge does influence child anaemia status. These findings are in agreement with 
studies in Uganda
85, 115
 and Kenya.
149
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The prevalence of anaemia was also high (61.5%) among children with household heads in the 
poorest subgroup (lowest wealth index), suggesting that poverty can result in poor nutrition, 
including a lack of iron and vitamins, which is closely associated with the development of 
anaemia in young children. Our findings are in agreement with those from Brazil
160
 and rural 
west Malaysia .
161
 However, children with household heads in the richest subgroup (highest 
wealth index) were almost three times more likely to be severely anaemic. This might be due to 
the wider choice of ‘non-nutritious’ complementary food that wealthier families have, which 
might have a significant effect on the iron status of the child.
162
 Complementary food low in iron 
content could pose a high risk for developing anaemia among children. Our findings contradicted 
other study findings in Uganda which reported that  children who lived with wealthiest 
household heads and in properly constructed houses had less chance of developing anaemia.
163
 
One of the reasons for this is that the studies concentrated on malaria, and not food choice by the 
household head. They stated that those who lived in well-constructed houses had a lower chance 
of developing anaemia because there is less chance of contracting malaria. 
 
Last, our findings indicated that those children who lived with household heads who were 
divorced were less likely to be anaemic. It is possible that divorced household heads care better 
for their children due to their independence, but this might be a spurious finding. The only other 
study that looked at marital status as a risk factor for anaemia in children concluded that divorce 
was a risk factor for childhood anaemia due to reduced finances to cover rent and other 
expenses.
164
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4.5 Strengths of the study 
The strength of this study lies in the large number of children who participated in the cross-
sectional survey, and the multiple potential casual factors that were collected. The inclusion of 
maternal- and household head-related factors extended the study beyond the child.  
 
4.6 Study limitations 
1. The data used for this study were collected to estimate the prevalence of anaemia in the 
country and not to identify risk factors for anaemia. Anaemia is a complex disease with 
multiple etiologies, and the UDHS data set had some missing information on important 
covariates regarding iron deficiency anaemia, such as serum iron, ferritin and total iron 
binding capacity (TIBC). 
2. The association between HIV infection and anaemia could not be analysed because HIV 
information was not available in the 2011 UDHS dataset.  
3. The study was a cross-sectional survey, and could therefore establish only prevalence (not 
incidence) of anaemia.  
4. The dietary information of mothers was not available. This is potentially associated with 
anaemia in children, especially in young ages. 
5. We cannot infer causality from cross a sectional study.  
6. In cross-sectional studies, information on risk factors and health conditions (outcomes), is 
often obtained at the same point. Adopting standardised and validated methods, and using 
objective measures can help avoid information bias. The sample size was large and, in the 
primary study, data were collected using by cluster sampling. These factors reduce  selection 
bias. 
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4.7 Conclusion 
Our study documented a high prevalence of anaemia among children under five years of age in 
Uganda 2011, suggesting that anaemia among children is a major health issue in Uganda.  In 
spite of the expansion of malaria control and prevention strategies in Uganda, there was no 
reduction in the prevalence of anaemia in children under the age of 5 years, from 2001 to 2016. 
Poor nutrition, malaria and living in a rural region were major risk factors for anaemia in this 
group of children; while mothers visiting antenatal health care centres  was protective against the 
development of anaemia in under five year olds. There is a need to address existing interventions 
for malaria, malnutrition, and anaemia.  
 
4.8   Recommendations  
1. The Ugandan government and health care practitioners should concentrate on preventing 
anaemia rather than treating it. It is important to be aware that anaemia is often asymptomatic 
in nature, therefore non-specific symptoms should be actively identified and children with 
these symptoms should be followed up. In addition to diagnosing anaemia timeously and 
providing appropriate treatment, it is important to prevent and treat malaria, to provide iron 
supplementation. Improved access to transfusion centres is also recommended to treat those 
who are severely anaemic. 
2. Malaria and poor nutritional status should be flagged as indicators for the development of 
anaemia in children . 
3. Early diagnosis of malaria and referral of malaria-infected children to health care centres for 
appropriate treatment and management is imperative.  
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4. A prospective study should be designed to more accurately identify and quantify the risk 
factors associated with anaemia. 
5. Health services, especially for children, should be improved in remote areas. 
6. Promoting maternal health and providing anaemia-related information will help to reduce the 
incidence of anaemia.  
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